1. INTRODUCTION {#sec1-1}
===============

India is a country in transition. The demographic transition with graying of population and the shift to sedentary behavior is causing the so-called New World Syndrome in the urban areas of India. The major marker for this shift is the increasing prevalence of non-communicable diseases. Non-communicable diseases, or NCDs, are by far the leading cause of death in the world, representing 63% of all annual deaths ([@ref1]), killing more than 38 million people each year, of which, 80% occur in low - and middle-income countries ([@ref2]), which also have the unfinished business of communicable diseases, creating a double burden on these countries. Cardiovascular diseases account for most NCD deaths, or 17.5 million people annually, followed by cancers (8.2 million), respiratory diseases (4 million), and diabetes (1.5 million) ([@ref2]). These 4 diseases account for 80 % of all NCD deaths.

Among all the contributors to cardiovascular mortality, complications of hypertension account for 9.4 million deaths worldwide every year ([@ref3]). Hypertension is the commonest cardiovascular disorder and a major public health problem across the world. Hypertension is usually essential or primary, silent and asymptomatic; making it one of the worst risk factor for a number of non-communicable diseases. Apart from the fact that hypertension is a silent and invisible killer, it has significant social cost to the problem, with money spent on their complications accounting for one-fifths of total health expenditure ([@ref4]). Also, there are evidences of significant health and economic benefits of screening and adequate management of hypertension ([@ref4]). Hypertension has silent and asymptomatic nature; therefore, adheres to 'rule of halves'. Most of the hypertensives are unaware of their hypertensive status, most of those who are diagnosed are untreated. Of those who are treated, most of them are inadequately treated. The rule of halves was coined in 1970s in the America ([@ref5]), was reported in Scotland in the 1990s ([@ref6]), and has been reported previously from parts of India ([@ref7]).

In the rural areas of India, the detection of hypertension is poorer because of limited health care facilities and poor awareness among the people. In one such village, Mirzapur, adopted by the Aligarh Muslim University, there is a planned project to control hypertension in the villages through some innovative approaches. This study was the assessment phase of this project for mass management of hypertension to steer and guide the next phase of the project. The main objectives of this study were: to determine the prevalence of hypertension in residents ≥ 40 years in Mirzapur village, Aligarh, and, to assess the presence of rule of halves in hypertension.

2. MATERIALS AND METHODS {#sec1-2}
========================

2.1 Study Design & Setting {#sec2-1}
--------------------------

The study had a cross sectional study design, conducted in the month of December, 2015, to estimate prevalence of hypertension and to determine whether the rule of halves was present. The study design was chosen for its appropriateness to the research objectives as well as to estimate baseline data and generate hypothesis for the next phase of the project- that includes management of hypertension in the rural areas.

2.2 Study Setting {#sec2-2}
-----------------

The present study was conducted at Mirzapur, a village in Tehsil Koil, Aligarh District, Uttar Pradesh. It is about 6-7 kilometers from J.N. Medical College, Aligarh Muslim University, Aligarh. The village Mirzapur is one of the five villages adopted by the Aligarh Muslim University for inclusive development. Uttar Pradesh (UP) is the most populous state of India and Aligarh is one of its largest cities, located in western UP, about 150 kilometers from Delhi. Aligarh is the 55^th^ largest city in India, according to the 2011 census and has about 1199 villages ([@ref8]). The Koil Tehsil in Aligarh is centrally located and has about 387 villages, one of which is Mirzapur with a population of 1457, where this study was done ([@ref8]).

2.3 Study Population and tools {#sec2-3}
------------------------------

The study population comprised of all the residents of the village ≥ 40 years of age, on the day of survey after prior consent. The survey was conducted in the month of December, 2015. The residents who were not present at their houses during the survey were contacted again for two consecutive days.

The study tools included a questionnaire, and an automated blood pressure instrument. The questionnaire was designed for the survey purposes and after pilot testing, necessary changes were made for the purposes of brevity, reliability & feasibility. The automatic blood pressure monitors that were used for the survey were Omron Model HEM-8712, an arm circumference based monitor with a cuff size of 22-32 cm. The instrument was calibrated and validated calibrated on the morning of each day of the survey. The blood pressure was taken in the right arm, in the sitting position and hypertension was diagnosed if the systolic blood pressure was ≥ 140 mm Hg and/or a diastolic blood pressure ≥ 90 mm Hg on an average of two readings on three consecutive visits for 3 days, based on the National Rural Health Mission (NRHM guidelines) ([@ref9]). A two day training on the study tools and data entry was given to the two data collection teams, each comprising of a resident Doctor and a medico-social worker.

2.4. Data Management and Ethical Considerations {#sec2-4}
-----------------------------------------------

The data entry was done in both SPSS version 20 and MS- Excel. The data entry and checking was done before the analysis. The prevalence was measured in percentages and proportions and means ± Standard Deviations (SD). Counseling, health education and relevant advices were offered to all the participants. The data collectors were trained Doctors who were trained for the research as well as retrained for adherence to the national guidelines for management of hypertension, for the treatment advices. Those who need specialized care due to any medical reason were counseled to visit the JN Medical College, Aligarh. The study did not involve or consider any funding or intervention from companies/organizations with any conflict of interest.

3. RESULTS {#sec1-3}
==========

A total of 160 subjects of age more than 40 years were included into the study. About 63.1% of the subjects were females. The mean age of the study subjects was 54.08 ± 11.52 years \[C.I. 52.28-55.87\]. About 23.8 % of the populations were between 40-49 years of age, whereas equal number of participants where from 50-59 and ≥ 60 years age (38.1 %). The predominant occupation of the participants was homemaking, presumably due to higher proportion of females subjects. The other occupations were either farming/labour (26.9 %), followed by businessmen & service (22.5%). The descriptive statistics of the sample is shown in [Table 1](#T1){ref-type="table"}.

###### 

Descriptive Statistics of the Sample

![](MSM-28-95-g001)

The prevalence of hypertension in the study population was found to be 41.9% (67/160). The prevalence of hypertension was highest in the ≥60 years (28.9%), followed by the 50-59 years age group and the lowest in the 40-49 years group. The increasing trend of prevalence with age was found to be statistically significant (χ^2^ = 8.271, df = 2, **p = 0.016**). Although females were found to have a higher prevalence of hypertension (42.6 % versus 40.7 %), it was not statistically significant (χ^2^ = 0.055, df = 1, p = 0.815) ([Table 2](#T2){ref-type="table"}).
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Prevalence of hypertension in the study population
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The mean blood pressure of the study population was found to be 100.03±13.17 mm Hg \[97.98-102.09\], while the mean systolic and mean diastolic blood pressure was observed to be 131.34±20.12 mm Hg \[*C.I*. 128.21-134.47\] and 84.38±11.61 mm Hg \[*C.I*. 82.56-86.19\] respectively. There was no significant difference between these three parameters (i.e. mean blood pressure, mean systolic and diastolic blood pressure) among the different age groups ([Table 3](#T3){ref-type="table"}). The mean blood pressure among males and females was observed to be 99.43±10.20 mm Hg \[*C.I*. 96.77-102.09\] and 100.39±14.67 mm Hg \[97.49-103.28\] respectively without any statistically significant difference. Likewise, no significant difference was observed between the mean systolic blood pressure and mean diastolic pressure among male and female subjects (p\>0.05). ([Table 3](#T3){ref-type="table"}). As far as the awareness, treatment and control status is concerned, the overall hypertension prevalence of 41.9% (67/160) comprised of 40.3 % (27/67) known and 59.7 % (40/67) unaware and newly diagnosed cases of hypertension ([Figure 1](#F1){ref-type="fig"}). Most of the patients who were known hypertensives were on treatment (26/27). Among those who were on treatment, only 42.3 % (11/26) had a controlled blood pressure and 57.7 % (15/26) had uncontrolled blood pressure at the time of the study.

###### 

Distribution of Mean Blood Pressure, SBP & DBP among study population (N=160).
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![Awareness. Treatment and Control of Hypertension among study population (N=160).](MSM-28-95-g004){#F1}

4. DISCUSSION {#sec1-4}
=============

The present study in residents more than 40 years of age in the Mirzapur village in Aligarh found that the prevalence of hypertension in the study population was 41.9%, with a higher prevalence in older age groups. The mean blood pressure of the study population was found to be 100.03±13.17 mm Hg. The high prevalence reported in the present study reflects and reaffirms the increasing trend of hypertension in not only the urban, but also rural India, at least in the older age group. The prevalence of hypertension in India shows an increasing trend from 6.6 % to 36.4 %, from 1988 to 2003 ([@ref10]). In several other studies conducted across India, a high prevalence of hypertension has been reported, like 33.3% in adults ≥ 30 years rural Assam ([@ref11]), 54.5% in middle aged adults (40-64 years) in urban Kerala ([@ref12]) and, 60.8% among tea garden workers aged 30 years or more, in Assam ([@ref13]). A multicentric study by hypertension study group also reported a prevalence of 55 % in Bangladesh and India in elderly age group (≥60 years) ([@ref14]).

However, quite a few studies report a lower prevalence than the present study, probably due to a younger age group of patients in their study. For instance, about 20% men and 22% women were found to be hypertensive in a study among rural population in the age group 20-79 years ([@ref15]), a prevalence of 18.3% was reported from rural areas of Devnagere district, in a population of \>18 years age ([@ref16]), and about 14.5% were hypertensive in rural Lucknow in the age group \>20 years ([@ref17]).

The substantial prevalence of the hypertension in rural areas, as found in this study is a big problem, but the presence of rule of halves in hypertension is an even bigger concern. The problem of hypertension, due to its silent and asymptomatic nature, frequently depicts a rule of halves in places with weaker health system and an equally weaker health awareness and information among populations. In the present study also, a high prevalence of hypertension (59.7 %) was found in people who had no prior idea about their hypertension status reflecting the fact that more than half of the hypertensives are unknown and undiagnosed hypertensives. Further, in the present study, among the known hypertensives, most of them were seeking treatment (26/27) but only 42.3 % (11/26) had a controlled hypertension and others has a raised blood pressure reflecting a poor compliance or monitoring of blood pressure, which is a vital part of hypertension management. Although, most of the hypertensives were seeking treatment as opposed to the classical rule of halves in hypertension, but more than half of those on treatment did not have a controlled blood pressure. The results of the study show that the rule of halves, which was coined in 1970s in America ([@ref5]), reported in 1990s in Scotland ([@ref6]) and in early 2000s in India ([@ref7]), is still present in rural India, as the results of the present study suggest.

The present study was conducted in the village of Mirzapur, one of the villages adopted for inclusive development by Aligarh Muslim University, similar to the adoptions by other higher education institutes in the country ([@ref18]). The high prevalence of hypertension, augmented by the prevalence of rural of halves does not augur well for the future of the rural areas in particular and India in general. In the adopted villages of the country, measurement and determinants of health status is important for proper intervention and policy, and; due to the increasing elderly population, assessment of hypertension and other non-communicable diseases should be a priority. The present study was done for the assessment of the hypertension prevalence in order to design a cost-effective intervention at mass level in the next phase of the project. We believe that assessment and intervention for hypertension in villages is important because of three reasons: a) one, because the prevalence of hypertension is increasing due to demographic and nutritional transition of the country; b) two, because hypertension is predominantly silent and asymptomatic and remains unnoticed, until it manifests in complicated forms, when it becomes unaffordable to treat or fatal, and c) three, because it is often linked with the behavioral and sedentary lifestyle, which is increasing in India, due to the advent of the 'New World syndrome', and is likely to create an enormous socioeconomic and public health burden of non-communicable diseases ([@ref19]).

5. CONCLUSION {#sec1-5}
=============

The study was aimed at assessment of hypertension and rule of halves and found a high prevalence of hypertension and the presence of rule of halves of hypertension. The current situation and the rising prevalence of non-communicable diseases, in general should be countered through cost effective measures. There is a need to conduct similar researches in the other adopted villages under the village adoption schemes by the higher institutes and the parliamentarians. There is also a need to identify, find and conduct innovative interventional researches to combat the problem of hypertension, which is a leading risk factor for cardiovascular diseases.
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